Histologic and immunohistochemical analysis of tissue response to adenovirus-mediated herpes simplex thymidine kinase gene therapy of ovarian cancer.
Herpes simplex virus (HSV) thymidine kinase (tk) gene incorporated into adenovirus was delivered intraperitoneally (ip) followed by an antiherpetic prodrug and topotecan in patients with recurrent epithelial ovarian cancer. Tissue response was evaluated. Ten patients underwent secondary debulking with subsequent delivery of ADV-HSV-tk therapy. Two patients each were treated at dose level 1 (2 x 10(10) vector particles = VP), 2 (2 x 10(11) VP), and 3 (2 x 10(12) VP); four patients were treated at dose level 4 (2 x 10(13) VP). Five patients underwent second-look surgery about one month after gene therapy (GT). Treatment response, presence of vector DNA, protein expression of steroid hormone receptors, p53, c-erbB2 and Ki67 protein were analyzed. At second-look, two out of five patients were tumor-free and none of their peritoneal biopsies showed vector DNA. After GT, the vital tumor mass was smaller, desmoplastic reaction had increased, and tumors were less differentiated with an increase of Ki67 expression. There was no change in expression of hormone receptors, p53, or c-erbB2. ADV-HSV-tk GT appears to eliminate cells with higher differentiation first and might induce fibrosis. Dedifferentiation might render residual cells more sensitive to chemotherapy secondary to their subsequent higher mitotic activity.